Objective -To analyze the trends of specific, standardized coefficients of mortality due to ischemic heart disease according to sex and age during the years 1980 and 1994 in the municipality of Goiania, GO, Brazil. 
Ischemic heart disease results in high mortality rates; since the beginning of the second half of the 20 th century, it has stood out as one of the major causes of death in the majority of developed and developing countries.
Yet, during the last 40 years, after a practically stationary period, the trend of these rates has been to decline in the US, Canada, Australia, Japan, the United Kingdom and other West European countries 1 . In Brazil, the trend towards a decline in mortality due to ischemic heart disease was first recognized in the municipality and state of São Paulo at the end of the nineteen seventies [2] [3] [4] . Between 1979 and 1989, this decline was also reported in other Brazilian capitals like Salvador, Belém, Belo Horizonte and Curitiba 4, 5 . Considering the existence of regional differences in Brazil, it can be intuitively concluded that not all of these regions are going through the 4 th stage of epidemiological transition, which, according to Onram 6 , is characterized by trends towards a decline in cardiovascular disease.
With this perspective in mind, we proposed to identify the transitional characteristics of the trends in mortality caused by ischemic heart disease in the historic period falling between 1980 and 1994 in Goiânia, a metropolitan capital located in midwestern Brazil.
Methods
The study is classified as the ecological picture of a historical series type. 7 Information on deaths of residents of Goiânia was retrieved from the CD-Rom-1996: Mortality Information System (SIM) 8 distributed by DATASUS-CENEPI-FNS of the Health Ministry. Data that were not yet definitive (1993 and 1994) , were updated directly by DATASUS-CENEPI 9 . Deaths were considered of interest when classified between codes 410 and 414.9 of the International Disease Classification CIDRevision IX 10 . Population data for the period under study were collected from the Fundação Instituto de Geo-grafia e Estatística (FIBGE) 11,12 -Goiás Sector, in Goiânia; population estimates for intercensus years of the period were calculated by interpolation according to Arriaga, using the Population Analysis with Spreadsheet (PAS) Program 13 . According to the proposal of the FIBGE 11,12 , individuals between 25 and 75 years or over, were grouped in age intervals of ten years.
Specific coefficients of mortality were calculated by sex and age group for each triennium of the historic series studied; general coefficients standardized by age and sex were calculated using the age structure of the population of the 1980 census as standards 14 . Databanks with information about the deaths of residents of Goiânia between 1980 and 1994 arranged according to basic causes between 1980 and 1994 were retrieved from the Mortality Information System (SIM) 8 tested using Foxpro version 2.6 software 15 by routines for recodification and creation of new variables of interest for the study as follows: sex, age, year of death and death by ischemic heart disease. Electronic mapping was developed for the calculation of specific and standardized coefficients using Excel version 7.0 software 16 . Deaths by ischemic heart disease were classified according to sex and age using Epiinfo version 6.04c software 17 . This information was fed into electronic mappings developed with Excel version 7.0 software. For tendency analyses, straight linear regressions were used; hypotheses were tested using a significance level α=0.05; processing was done with the SPSS program for Windows version 7.0 18 .
Results
Mortality indicators for ischemic heart disease were applied to individuals from 25 years of age on because no deaths from this cause were found in younger age groups.
To minimize possible bias related to the International Disease Classification, the work was conducted using the historical series during which only IX Revision 10 was in effect. Table I shows specific mortality coefficients of ischemic heart disease according to sex and age as well as general standardized coefficients according to sex for each triennium.
Figures 1 to 6 depict the tendencies of specific mortality coefficients in the historic series between 1980 and 1994 for each of the age groups studied according to sex. Figure 7 shows the tendency of standardized coefficients by age and sex.
Discussion
The results presented in table I allowed us to conclude that in each triennium the size of the coefficients was greater for males and increased with aging in both sexes. From 65 years onwards, the size of the coefficients for females tended to fall closer to those of males; these findings have been corroborated by various authors [2] [3] [4] [5] . The trends of the specific coefficients of the historical series studied (figs. 1 to 6) illustrate a specific situation of epidemiological transition for the municipality of Goiânia. According to this trend, it was possible to identify significant declines in the coefficients in both sexes, but only from 75 years of age onwards (P<0.05). It should be noted that in age ranges below 75 years, the trend was for these coefficients to remain stable during the period, a significant decline for the 65-74 age group only being noticed in females (P<0.05).
Analysis of the trends of standardized coefficients ( fig.7) showed a significant decline for both sexes (P<0.05) over the period.
Lolio et al. 3 studying the trends of standardized coefficients of mortality due to ischemic heart disease in the municipality of São Paulo between 1970 and 1983 detected a significant decline in the specific coefficients from 50 years of age onwards in both sexes. The findings regarding the trends of standardized coefficients in the present study agree with those of Lolio et al. 5 for the municipalities of São Paulo, Belém and Belo Hori- 19 in Portugal in the eighties, Osler et al. 20 in Denmark from 1982 to 1992, Salomaa et al. 21 in Finland between 1983 and 1988 and Beaglehole et al. 22 in New Zealand between 1983 and 1993. Various authors have recognized the contribution of medical assistance and primary prevention measures as variables capable of explaining the observed decline in mortality 23, 24 . Goldman and Cook 24 detected a 60% decline in mortality due to ischemic heart disease in the United States between 1968 and 1976 related to changed life styles, in particular, reduction in serum cholesterol levels and control of smoking; a 40% decrease was attributed to specific medical interventions in these cases.
Although several studies have been made in Brazil, the participation of factors responsible for the decline in mortality due to ischemic heart disease is not precisely known. Absence of studies of historical series, of protection from or incidence of risk factors, as well as of analytical studies aimed at testing their association with mortality have as yet offered limited desirable explanations for the observed decline in the incidence of the disease.
In the case of Goiânia, however, the improved quality of more complex medical assistance (coronary care units, angioplasty and myocardial revascularization) rather than a desirable decrease in risk factors may have contributed to the decreased mortality 4 in individuals with greater risk of having fatal complications (higher age groups) and may perhaps be a better explanation for the observed decline. Because ischemic heart disease has a long latency period, programs for intervention on risk factors do not appear to have influenced incidence and mortality in younger segments of this population.
Concerning recommendations for the standardization of these coefficients for the study of mortality trends during periods when extreme modifications of respective age pyramids are observed, it is worth noting that the significant decline in these standardized coefficients is mainly due to the contribution of older age groups, as clearly evidenced by the evolution of the specific coefficients of this population ( figs. 1 to 6 ).
An important factor related to the quality of the information collected when performing mortality studies on historical series is the percentage of ill-defined causes, classified in chapter XVI of the CID-IX Revision 10 . Lolio 25 recommends that the proportion of ill-defined causes should not run over 10%. Records from the midwestern region of Brazil show more than 10% of deaths are of the ill-defined group; we therefore decided to perform a study of the proportional tendency towards mortality due to ill-defined causes in individuals older than 25 years in Goiânia for the historical period between 1980 and 1994 26 . Figure 8 indicates the results of this trend: the average values expressed by the adjusted straight line varied between 16 and 10% for the beginning and the end of the period studied, respectively, showing a significant decline for this group of causes (p<0.05). These findings speak in favor of a real decline in mortality due to ischemic heart disease. Standardized coefficients presented in figure 7 suggest that the decline in the percentages of ill-defined causes over the period must have occurred due to notifications of deaths from causes other than ischemic heart disease. It is also worth pointing out that the distribution of the percentages of ill-defined causes was not concentrated in specific age bands over the historical series studied. This appears to validate the results related to the pattern of evolution of mortality by ischemic heart disease in specified age groups shown in figures 1 to 6.
Descriptive mortality studies are recognized as important sources for the planning and evaluation of health services at all levels of assistance. It is known that they generate explanatory hypotheses of causal determinants for interventions in individual and collective health. For example, Laurenti (2 nd National Meeting of the Sub-System of Mortality Information -Brasília, 1987 reports that the use of statistical mortality data enabled knowledge acquisition about trends towards the decline in mortality coefficients due to ischemic heart disease following a period of increase in industrialized countries. It consequently generated the need to evaluate the effect of interventions on aggravating risk factors.
Despite some limitations related to mortality due to basic causes, the trend observed in the Goiânia municipality between 1980 and 1994 seems to indicate an epidemiological ), even though the decline in mortality due to this group of causes is predominantly occurring in individuals 75 years or older.
It is hoped that the results pointed out by this study
